WO 96/40098 


# 


PCT/US96/10211 


106 


WHAT IS CLAIMED TSr 


A therapeutic method for tefeating a condition selected from the group 
consisting of atherosclerosis, thrombosis, myocardial infarction and 
stroke, comprising administering to a mammal afflicted with said 
condition, an effective aipount of a compound of formula (I): 

(R 1 XR?)N(CH 2 ) 2 0 


(I) 


wherein Z is 
are individual! 
heterocyclic 
C 4 )alkyl or 
R\ R 5 , and Ff 6 are 
thereof. 



a covalent bond; Y is H or 0(C r C 4 )alkyl, R 1 and R 2 
titer with N are a saturated 
i oyfchlfcroethyl, R 4 is H, R 5 is 1, 0(C r 

C 4 )alkyl or H with the proviso that when 
£thyl; pr a pharmaceutical ly acceptable salt 


A method composing administering to a mammal at risk of a 
cardiovascularrandition the following: 

an effecfiveamount of a compound of formula (I) 
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(R!XR?)N(CH2)20, 


o 


R3 


0) 


-R* 


wherein Z is C=0 or a co^alent bond; Y is H or 0(C,-C 4 )alkyl, R 1 and R 2 
are individually (C r C 4 )alkyl or together with N are a saturated 
heterocyclic group, R 3 is ethyl or chloroethyl, R 4 is H, R 5 is 1, 0(C r 
C 4 )alkyl or H and R 6 is 1 0(C,-C 4 )alkyl or H with the proviso that when 
R 4 , R\ and R 6 are H, R 3 /is ethyl; or a pharmaceutical^ acceptable salt 
thereof, wherein the amount is administered over time to the mammal to 
prevent a cardiovascular condition selected from the group consisting of 
thrombosis, myocardial infarction, and stroke. 


3. The method of claim/1 or 2 wherein Z is a covalent bond and Y is H. 


4. The method of :laim 3 


5. The method of 


1 is 2-chloroethyl. 


laiih 3 wherein R 1 and R 2 are methyl. 


6. The method of claim 4 wherein R* and R 2 are methyl. 


7. The method of claim 3 wherein R 5 is I and R 4 and R 6 are H. 


8. The method of daim 3 wherein R 6 is 1 and R 4 and R 5 are H. 


WO 96/40098 


PCTAJS96/10211 


108 

9. The method of claim 1 or 2 wherein R 4 , R 5 and R 6 are H. 

10. The method of claim 1 or 2 wherein the compound of formula (I) is 
idoxifene, 4-iodotamoxifeh, 3-iodotamoxifen, toreinifene, or a 
pharmaceutical^ acceptable salt thereof. 

1 1 . The method of claim 1 or 2 wherein die compound of formula (I) is 
idoxifene or a phannaqeutically acceptable salt thereof. 


12. ine method of claim i or 2 wherein the compound ot formula (I) is 
toremifene or a pharmaceutical ly acceptable salt thereof. 


13. The method of clain^ 
reduces the rate of 
smooth musclexel 



1 wherein the compound of formula (I) significantly 
mpletion of the cell cycle and division of vascular 


14. The method of clai|n 1 wherein the compound of formula (I) does not 
form cellulbr DNAj ad ducts. 


15. The method of cla m 


wherein the condition is atherosclerosis. 


16. The method 6fch im jl wherein the compound of formula (I) is 
administered loca ly to an arterial lesion associated with atherosclerosis. 

1 7. The method of cl lim 1 wherein the compound of formula (I) is 
administered in a sustained release dosage form. 


18. The method of claim 1 wherein the administration is systemic. 


19. 


The method of/claim 1 wherein the administration is oral. 
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20. The method of claim 1 or 2 wherein the/administration is in a series of 
- doses. 

21. A therapeutic method for treating atherosclerosis, comprising 
systemically administering to a mammal afflicted with atherosclerosis, an 
effective amount of a compound of formula (I): 


22. 


are individually (C 
heterocyclic group, 
C 4 )alkylorHand{t 6 isI, 
R\R $ ,andR 6 are 
thereof 



(D 


wherein Z is C=0 dt a covalent bond; Y is H or 0(C r C 4 )alkyl, R l and R 2 


C 4 )alkyl or together with N are a saturated 
R 3 is tfhyl jeftvchloroethyl, R 4 is H, R 5 is I, 0(C r 

C 4 )2dkyl or H with the proviso that when 
ethyl; or a pharmaceutically acceptable salt 


The method of claim 2 V wherein the compound of formula (I) acts to 
inhibit pathological activity of vascular smooth muscle cells, to inhibit 
lipid accumulation by/vessels, to decrease the development of a lesion 
associated with said atherosclerosis, to inhibit the formation of a lesion 
associated with said/athcrosclcrosis. to increase plaque stability in a 
lesion associated wjiih said atherosclerosis, or anv combination thereof. 
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23. The method of claim 21 wherein the compound of formula (1) is 
idoxifene or a pharmaceutical!}/ acceptable salt thereof 

24. The method of claim 1, 2 or 21 wherein the compound indirectly or 
directly increases the level of active TGF-beta. 


25. 


26. 


A method for identifying an afgent which increases the level of TGF-beta 
in a human comprising: 

(a) contacting cultured e£plant human aortic smooth muscle cells 


(b) 


(c) 


(hVSMC) with said fi gent in ah amount effective to reduce or 
inhibit the rate of pro liferatkra of said cells; 
contacting said hVSf iC resulting from step (a) with a moiety 
which specifically bi ads to TGF-beta in an amount effective to 


block the binding o: 
hVSMC and dete 
determining w] 
resulting from step 


TGF-beta to the TGF-beta receptors of said 

le rate of proliferation; and 
the rate of proliferation of said hVSMC 
)) is increased relative to the rate of 
proliferatioiyof the fiVSMC which are contacted with said agent 
in step (a). 


The method of claim 25 
polyclonal antibody a 


i ereiih^ie^we^y which binds TGF-beta is a 


27. 


The method of claim 25 jvherein the moiety which binds TGF-beta is a 
iponoclonal antibody. 


28& , The method of claim 25j wherein the agent is a TGF-beta production 
stimulator. 


29. 


The method of claim/25 wherein the agent is a TGF-beta activator. 
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30. The method of claim 25 wherein the agent increases the production of 
- TGF-beta mRNA in said jhVSMC 


3 1 . The method of claim 25/wherein the agent increases the cleavage of the 
latent form of TGF-beti produced by said hVSMC. 


a 


32. A kit comprising, separately packaged, a catheter adapted for the local 
delivery of a therapeutic agent to a site in the lumen of a mammalian 
vessel and a unit dosa ;e of a therapeutic agent of formula (I): 


(R'XF^CHafcO 


wherein 



(I) 


Z is C=0 oi 


a covalent bond; Y is H or 0(C r C 4 )alkyl, R 1 and R 2 


are individually (C r C 4 )alkyl or together with N are a saturated 
heterocycli^group/ R 3 is ethyl or chloroethyl, R 4 is H, R 5 is 1, 0(C r 
C 4 )alkyl or H and R is 1, 0(C r C 4 )alkyl or H with the proviso that when 
R\ R 5 , and R 6 are H , R 3 is not ethyl; or a pharmaceutical^ acceptable salt 
thereof, wherein the unit dosage is effective to inhibit pathological 
activity of the smooth muscle cells at said site. 


33. 


The kit of claim 3: 
dosage form to an 


wherein the catheter is adapted to deliver the unit 
merial lesion. 


WO 96/40098 


# 


PCT/US96A0211 


112 


34. The kit of claim 32 wherein the catheter is adapted to deliver the unit 

- dosage to a vessel site which has been subjected to coronary angioplasty. 

35. The kit of claim 32 wherein the therapeutic agent of formula (I) is 
idoxifene or a pharmaceutical^ acceptable salt thereof. 


36. The kit of claim 32 wherein the therapeutic agent of formula (I) is 
toremifene or a pharmaceutical^ acceptable salt thereof. 

37. The kit of claim ~32~wfiefein the therapeutic agwit of formula (T) indirectly 
or directly increases thq level of active TGF-beta. 

38. A kit comprising, sepafately packaged, a catheter adapted for the local 
delivery of a therapeutic agent to a site in the lumen of a mammalian 
vessel and a unit dosage of droloxifene and phannaceutically acceptable 
salts thereof, wherein ihe unit dosage is effective to inhibit pathological 
activity of the Anootn muscle cells at said site. 


39. 


A method f< 
patient at ridk 
received one 
increases the 


g TGF-beta in vi/ro, thereby identifying a 
for atherosclerosis or monitoring a recipient that has 
or mote &dmhtistrati6ns of a therapeutic agent which 
level of (TGF-betar'which method comprises: 


(a) contacting a s imple of blood serum or plasma from said patient or 
said recipient/ with a capture moiety, to form a capture complex 
comprising said capture moiety and TGF-beta; 

(b) contacting the capture complex with a detection moiety which 
binds TGF-beta and which comprises a detectable label, or a site 
which binds a detectable label, to form a detectable complex: and 

(c) detecting the presence of the detectable complex, so as to 
determine the presence of TGF-beta in said sample. 
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40. A method for determining active TGF-beta in vitro* comprising: 

(a) contacting a sample of serum or plasma from &n individual with a 
capture moiety which binds TGF-beta, to form a capture complex 
comprising said capture moiety and TGF-beta; 

(b) combining the capture complex with a detection moiety which 
binds TGF-beta andjwhich has a detectable label, to form a 
detectable complexJ wherein either or both the capture and 
detection moiety bind active but not latent TGF-beta; and 

(c) determining the presence of a detectable label in the detectable 
complex, so as to determine the presence of active TGF-beta in 
the sample. 


41 . The method of claim 39 of 40 wherein the capture moiety is immobilized 
on a solid substrate. 


lr 40 wherein the capture moiety is a solution 


42. The method of claim 39 < 
phase capture moiety. 


43. The method of claim 40fwherein the capture moiety and detection moiety 
are capable of binding Hath latent and active TGF-beta. 


44. The method of claim 3 
TGF-beta antibody ani 
antibody. 


wherein the capture moiety is a first anti- 
th& detection moiety is a second anti-TGF-beta 


45. The method of claim i9 wherein the capture moiety or the detection 
\ . moiety recognizes active TQF-beta only. 


46. 


The method of claiml39 or 40 wherein the capture moiety is TGF-beta 
type II receptor extracellular domain and the detection moiety is an ami 
TGF-beta antibody. J 
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47. The method of claim 39 or 40 wherein the presence of the detectable 
complex is detected by reacting the detectable complex with an antibody 
comprising a detectable label, which binds to said detectable complex, 
and determining the presence of/the label. 

48. The method of claim 39 wherejn the therapeutic agent is a TGF-beta 
production stimulator. 


49. 


50. 


The method of claim 39 wh 
activator. 


l the therapeutic agent is a TGF-beta 


The method of claim 39 or 40 jwherein the capture or the detection 
moiety is TGF-beta type II extracellular domain. 


51. The method cf claim 50 


in the TGF-beta type II extracellular 


domain has a methionine residue at position 5 


52. The method of clain/ 39 or 
TGF-beta antibody, 

53. The method of claim 
beta antibody. 


wherein the detection moiety is an anti- 



in the capture moiety is an anti-TGF- 


54. The method of claim 40 wnerein the moiety that binds active but not 
latent TGF-beta is TOF-heta type II receptor extracellular domain. 

55. The method of claim 54 wnerein the TGF-beta type II receptor 
* extracellular domain has a methionine residue at position 5. 


56. A test kit for determining TGF-beta in vitro comprising packaging 


materia] enclosing, separately packaged, (a) a capture moiety capable of 
binding TGF-beta. and (b) a detection moiety capable of binding to TGF- 
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beta, which moiety comprises a detectable label or a binding site for a 
detectable label. 


57. The test kit of claim 56 wherein said capture moiety is immobilized on a 
solid substrate. 

58. The test kit of claim 56 wherein/said capture moiety is present in 
solution. 

59. The test kit of claim 56 wherei^i the capture moiety is a first anti-TGF- 
beta antibody. 


60. The test kit of claim 56 wherein the detection moiety is a second anti- 
TGF-beta antibody. 

61 . The test kit of claim 56/wh^rein the captu^ moiety is TGF-beta type II 
receptor extracellular 0om4 

62. The test kit of claim 6\ Where n the TGF-beta type II receptor 
extracellular domain is Ueriv^i from a bacterial expression system. 



63. The test kit of claim 5y wherein the detection moiety is an anti-TGF-beta 
antibody. 


64. 


65. 


The test kit of claim 60 or 63 further comprising, separately packaged, an 
antibody which binds to said detection moiety, which comprises a 
detectable label. 


/ 


A therapeutic method comprising inhibiting smooth muscle cell (SMC) 
proliferation associated with procedural vascular trauma comprising the 
administration to a mammal subjected to said procedure* an effective 


;umected to sa 
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wherein Z is C=0 or a covalent bond;//Yis H orXXC,-C 4 )alkyl, R l and R 2 

I / 

are individually (C,*C 4 )alkyl or togerthemvith N are a saturated 
heterocyclic group, R 3 is ethyl or chJoroethyl, R 4 is H, R 3 is 1, 0(C r 
C 4 )alkyl or H and R 6 is 1, 0(C,-Q)alkyl or H with the proviso that when 
R\ R\ and R 6 are H, R 3 is not ethyl; or a pharmaceutical^ acceptable salt 
thereof. J 

66* A therapeutic method comprising inhibiting vascular smooth muscle cell 
proliferation associated with procedural vascular trauma comprising 
administration to a mammal subjected to said procedural trauma an 
effective antiproliferative amount of a compound of formula (I): 


(R!XE?)N(CH2)20. 


Y 
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herein Z is C=0 or a civalent bond; Y is H or 0(C r C 4 )alkyl, R* and R 2 
are individually (C r C 4 )jdkyl or together with N are a Saturated 


heterocyclic group, 
C 4 )aIkylorHand 
R 4 ,R 5 ,andR 6 areH, 
thereof. 



lyl or chloroethyl, R 4 is H, R 5 is 1, 0(C r 
,-C 4 )alkyl or H with the proviso that when 
ethyl; or a pharmaceutically acceptable salt 


A therapeutic method comprisii g inhibiting non-aortal vascular smooth 
muscle cell proliferation associa ted with procedural vascular trauma 
comprising administering to a mammal, such as a human, subjected to 
said procedural vascuiar trauma m effective cytostatic antiproliferative 
amount of a compound of forrou a (I): 


(R^XI^CCH^O^^^^ 


(Z) 


o 


R* 


wherein Z is C=0 or a covalent boAd; Y is H or 0(C r C 4 )alkyl t R l and R 2 
are individually (C,-C«)alkyl or together with N are a saturated 
heterocyclic group, R 3 is ethyl or chloroethyl, R 4 is H or together with R 3 
is -CH r CH r or -S-. R 5 is I. OH, 0(C r C 4 )alkyI or H and R 6 is 1, 
0(C r C 4 )aIkyl or H; or a pharmaceu&cally acceptable salt thereof. 


68. The method of claim 65 wherein the procedural vascular trauma is due to 
organ transplantation, vascular surgery, transcatheter vascular therapy. 
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vascular grafting, placement of a vascular shunt or placement of an 
intravascular stent. 


69. The method of claim 67 wherein the compound of formula (I) is 
tamoxifen or a pharmace itically acceptable salt thereof. 

70. The method of claim 65 c r 66 wherein the compound of formula (I) is 
idoxifene, 4-iodotamoxifep, 3-iodotamoxifen, toremifene, or a 
pharmaceutical^ acceptable salt thereof. 


7 1 . The method of claim 65, 66 or 67 wherein the compound of formula © is 
idoxifene or a pharmaceutickiy acceptable salt thereof. 


72. The method of claim 21, 65 ; 
(I) is toremifene or a 


66 or 67 wherein the compound of formula 
pharmaceutical^ acceptable salt thereof. 


73. The method of claim 65, 66 
human patient 

74. The method of claim 65, 66 


or 67 wherein the administration is to a 


or 67 wherein the administration is before, 


during or after said procedu re. 


75. The method of claim 65, 6f 
series of spaced doses. 


or 67 wherein the administration is in a 


76. The method of claim 65, 6$ or 67 wherein the administration is 
\ , parenteral. 

77. The method of claim 65. 6fc or 67 wherein the administration is oral. 


78. 


The method of claim 65. 66 or 67 wherein the administration is systemic. 
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79. The method of claim 65, 66 or 67lwherein the compound of formula (I) is 
administered via a sustained releasMosage form. 

). 80. The method of claim\65, 66 or 67 wherein the administration is localized 
at the site of the vasciilar trauma* 




81. The method of claim 63, 66 or 67 wherein the compound directly or 
indirectly increases the l\vel of active TGF-beta. 


82. The method of claim 67 wherein the compound of/formula (I) is 
raloxifene, or a pharmaceutical^ acceptable salt thereof. 

83 . The method of claim 67 wherein the compound of formula (I) is 
droloxifene, or a pharmaceutical^ acceptable salt thereof. 

84. A therapeutic method for preventing or treating a cardiovascular or 
vascular indication characterized by a decreased lumen diameter 
comprising administering to a mammal/at risk of or afflicted with said 
cardiovascular indication, a cytostatic dose-of a therapeutic agent, 
wherein the therapeutic agent is a compound Jof formula (I): 


(RWMCH^O 


A <r\ 



(D 


wherein Z is C=0 or a covalent bond; Y is H or 0(C r C«)alkyL R 1 and R 2 

/ 

are individually (C r C 4 )alkyl or together with N are a saturated 
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heterocyclic group, R 3 is ethyl or chloroethyl, R 4 is H, & is 1, 0(C r 
C«)alkyl or H and R 6 is 1, 0(C|-C 4 )alkyl or H with the proviso that when 
R 4 , R 5 , and R 6 are H, R 3 is not ethyl; or a pharmaceupcally acceptable salt 
thereof. 


85. The method of claim 84 wherein the cytostati^dose is effective to 
increase the level of TGF-beta so as to inhibit smooth muscle cell 
proliferation, inhibit lipid accumulation, increase plaque stability, or any 
combination thereof. 


86. The method of claim 84 wherein the compound of formula (I) is 
idoxifene, 4-iodotamoxifen, 3-iodotamoxifen. toremifene, or a 
phannaceuiicaiiy acceptable salt^thereof. 


87. The method of claim 84 wherein the compound of formula 0) is 


idoxifene or a pharmaceutical^ acceptable salt thereof. 


i^ceptal 


88. The method of claim 84 wherein the compound of formula (I) is 

n 

toremifene or a pharmaceutical^ acceptable salt thereof. 


89. The method of claim 84 wherein the administration is systemic. 


90. The method of claim 84 wherein the compound of formula (I) is 
administered via a sustained release dosage form. 


9 1 . The method of claim 84 jtvherein the administration is localized at the site 
of the vascular trauma. 



92. The method of claim $4 wherein the compound directly or indirectly 
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93. A therapeutic method of increasing the level of TGF-beta in a mammal in 
need thereof, comprising admiitfstering an effective amount of a 
compound of formula (I): J 



(C r C 4 )alkyl( 


are individually 
heterocyclic group, R 3 ii 
is -CH 2 -CH r or -S-, R 5 if 1, C 
0(C,-C 4 )alkylorHwith 
not ethyl; or a pharmace 


(D 


wherein Z is CO or a covalei t bond; Y is H or 0(C r C 4 )alkyl, R 1 and R 2 


c r together with N are a saturated 
eth>|l or chloroethyl, R 4 is H or together with R 3 
KC r C 4 )alkyl or H and R 6 is I, 
frvisoHhat when R 4 , R\ and R 6 are H, R 3 is 
acceptable salt thereof. 


94. A method of treating diabetics at risk of, or afflicted with, vascular 

disease, comprising: administering an amount of tamoxifen or a structural 
analog thereof effective to indirectly or directly increase the level of 
active TGF-beta in said diabetic. 



96. 


The method of claim 94 wherein the structural analog of tamoxifen is 
idoxifene* 4-iodotamoxiferu3*iodotamoxifen, raloxifene* droloxifene, 
toremifene, or a pharmaceutical acceptable salt thereof. 


The method of claim 94 wherein the 
idoxifene, 4-iodotamoxifen. 3-iodol 
pharmaceutical I y acceptable salt the; 



tural analog of tamoxifen is 
ifen. toremifene, or a 
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97. The method of claim 94 wherein the structural analog of tamoxifen is 
idoxifene, or a pharmaceutical^ acceptable salt thereof. 

98. The method of claim 94 wherein ih^sSuctural analog of tamoxifen is 
toremifene, or a pharmaceuticajly w^eptable salt thereof. 

99. The method of claim 9 3 or 94 wherein the increase in TGF-beta reduces 

100. The method of claim 93 wherein the mammal is diabetic. 


101. The method of claim 100 


102. The method of claim 93 

increases the level of active 


wherein the diabetic has retinopathy. 


wherein the compound indirectly or directly 
TGF-beta in vascular tissue. 


103. The method of claim 1, 2, 
production stimulator. 


21 or 93 wherein the compound is a TGF-beta 


104. The method of claim 1, 2, 21 or 93 wherein the comjkmnd is a TGF-beta 
activator. 


sm^ouni 


105. The method of claim 1, 2, 21 or 93 wherein the compound increases the 
production of TGF-beta mRNA. 



1 06. The method of claim 1 f 2. 2 1 or 93 wHerein/he compound increases the 
cleavage of the latent form of TGF-betl 


1 07. The method of claim 1 , 2, 2 1 or 93 wheriin the compound increases the 
bioavailability of TGF-beta. 
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1 08. The method of claim 93 whferein the compound is idoxifene or a 


pharmaceutically acceptable 


salt thereof. 


109. The method of claim 93 wh rrein the compound is toremifene or a 
pharmaceutically acceptable salt thereof. 


110. The method of claim 93 

pharmaceutically acceptable 


whejrein the compound is droloxifene or a 
salt thereof. 


pharmaceutically acceptable 


111. The method of claim 93 wherein the compound is tamoxifen or a 


salt thereof. 


1 12, The method of claim 1, 2, 21, 65, 66, 67, 84 or 93 wherrin the compound 
forms cellular DNA adducts at level which is reduced relative to DNA 
adduct formation by tamoxifen. 


113. The method of claim 1, 2, 21, 65, 66, 67, 84 or 93 wherein the compound 

/ 

has estrogenic activity which is reduced relative to the estrogenic activity 
of tamoxifen. 


1 14. The method of claim 21, 65, 66, 67, 
not form cellular DNA adducts. 


1 15. The method of claim 1,2, 21, 65, 66, 
has no estrogenic activity. 



wherein the compound does 


84 or 93 wherein the compound 


1 1 6.*. A method of increasing the level of TGF-beta in a mammal in need 


thereof, comprising administering an effective amount of an agent that 

/ 

directly or indirectly elevates the level of active TGF-beta in said 

I 

mammal, wherein the agent has reduced estrogenic activity relative to 
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/ 

tamoxifen, reducecflBNA adduct formation relative to tamoxifen, or any 
combination thereat/ 

i 

1 17. The method of claim 116 wherein the agent is a structural analog of 

— ..^-^.-^ 

118. The method of claim 116 Wherein the agent is idoxifene or a 
phannaceutically acceptabl* s salt thereof. 


1 19. The method of claim 1 1 6 wherein the agent is toremifene or a 
phannaceutically acceptable salt thereof. 

120. The method of claim 67 wherein the non-aortal smooth muscle cells 
which are inhibited are present in a non-coronary artery. 

121 . The method of claim 94 wherien the amount is effective to inhibit the 
proliferation of vascular tissue. 
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